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PROCESS FOR THE CRYSTALLIZATION OP LOS ART AN POTASSIUM 



Field of the Invention: 



This invention relates to a crystallization process to obtain tosartan Potassium 




Form I. Losartan is used in the treatment of hypertension. 
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Background of the Inventi on and Prior Art and Drawbacks: 



This Invention relates to crystallization process to prepare Losartan Potassium Form L Losartan 
Potassium is also known as 2-n^tyM-^loro-5--hydroxymethyM- { [2'- (2H-tetrazole-5-yl) 
biphenyM-yi] methyl) imidazole potassium salt and is useful in the treatment of hypertension. 

Losartan Is Known to Inhibit the action of octapepttde hormone angiotensin II and Is useful 
therefore in alleviating angiotensin induced hypertension. Further, it has been reported that 
losartan when administered with a diuretic such as furosemide or hydrochlorothiazide exhibits an 
enhanced anti-hypertensive effect. Administration of losartan with a non-steroidal anti- 
inflammatory drug can prevent renal failure. 

Losartan is known to exhibit polymorphism (Ref: US Patent 5,608,075). Two polymorphic forms 
of Losartan Potassium, Form I and Form II have been reported in US Patent 5,608,075 alongwith 
their methods of preparation. Characterization of these two polymorphic forms has been 
described through applications of X-ray powder diffraction pattern, DSC thermograms, FTIR 
spectra, Raman spectra and solid state 13 C NMR. 



Polymorph Form I has been prepared in US Patent 5.608,075 by adding an aqueous solution of 
Losartan Potassium to a refluxing mixture of isopropanol/cyclohexene and removing water by 
distilling cyclohexene/isopropanol/water ternary azeotrope at 64° C. Losartan Potassium Form I 
crystallizes out at 69? C. 



In WO 88/18787, a process to prepare polymorph Form I has been disclosed wherein solution of 
potassium salt in aqueous Isopropanol is heated to lower the water content to about 2.6% by 
removing isopropanol/water mixture, immense seeding with Losartan Potassium slurry in 
cyclohexene is done untii the seed remains undissolved and removing water to 0.02-0.11% by 
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distnGng out the ternary azeotrope white simultaneously adding cydohexenr>. The crystallized 
material 5s recovered by filtration. 

In both these disclosed processes, crystalline Losartan Potassium has been achieved from a 
mixture of isopropanol and cydohexene and thi3 crystalline material has been characterized as 
polymorph Form I. Crystallization process described in WO 98/18787 requires adequate 
precision to consistently obtain polymorph Form I and mixture of solvents, cydohexene and 
isopropanol is difficult to separate. The inventors have surprisingly discovered that Losartan 
Potassium polymorph Form I can be prepared in one pot by reacting triphenytmethyl protected 
Losartan with Potassium hydroxide in melhano[/acetone without isolating the free Losartan acid 
and requires no seeding. 

Detailed Description of the invention: 

This invention relates to the process to manufacture Losartan Potassium Form I without use of 
isopropanol/cyclohexene solvent mixture. Typically Losartan free add is suspended In a solvent 
and potassium hydroxide is added to obtain a dear solution, which is then concentrated under 
reduced pressure to remove most of the solvent. An anti-solvent is added to ayslalfize Losartan 
Potassium, The solvents to prepare Losartan Potassium indude methanol, ethanol, butanol but 
preferably the salt formation is carried out in methanol. Anti-solvent is selected from common 
solvents such ethyl acetate, acetonitrile, toluene and acetone but the preferred anti-solvent is 
acetone. 

Losartan free add or Iriphenylmethyl protected Losartan may be prepared using the reactions 
and techniques described in US Patent 5,138,069 and WO 93/10106. 



Alternatively, 2«n^utyM-chloro-5-hydroxymethy|.1. [ [2'- I (2-triphenytmethyl) tetrazole-5-yl] 
biphenyM-ylJ methyl) Imidazole (herein referred as Trityl Losartan), a key intermediate 




in the manufacture of Losartan is refluxed with Potassium hydroxide in an alcohol, preferably 
methanol, to perform deprotectlon and generate in situ Losartan Potassium which is then Isolated 
in desired polymorph Form I by distilling methanol and adding an anti-solvent such as acetonitrile, 
toluene, ethyl acetate and preferably acetone. Both the reaction and the crystallization may be 
effected in the same reaction vessel, and no expensive separation techniques, such as extraction 
or isolation of Losartan free acid am necessary. Such a process of obtaining Losartan Potassium 
polymorph Form I directly from Trityl losartan is not reported hitherto in literature and hence 
constitutes an object of the present invention. Additionally, the described preparation is done 
essentially under anhydrous condition and thus avoids elaborate azeotropic distillation for water 
removal. The desired polymorph Form I Losartan Potassium is obtained directly, that is, without 
having to isolate the free Losartan acid, which results in increased efficiency and contributes to 
the lower production cost. 



Typically, trityl losartan is dissolved in 6-8 times by volume In methanol and equlmolar quantity of 
potassium hydroxide is added. The resulting mixture is refluxed for a few hours till disappearance 
of trityl losartan is observed. Tritanol is recovered by filtration and methanol is distilled under 
reduced pressure. Acetone is added to the residue and distillation is continued to remove last 
traces of methanol. Losartan Potassium is obtained as a free flowing slurry in acetone that is 
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filtered and dried. The differential scanning calorimetric analysis and X-ray powder diffraction 
pattern confirm this to be polymorphic modification I. 

The following examples further Hlustrate the preparation of Losartan Potassium polymorph fbrni I 
and are not to be construed as any limitation thereof. 

Example 1 

100 gm. (0.152 mol.) 2-4V4)utyM-chloro-5-hydro)cymethyM- ( [2'- ( (2-triphenylmethyl) 
tetrazole-5-yl] biphenyt-4-yl] methyl] imidazole (Trityl Losartan) was suspended in 650 ml. 
methanol. 10 gm. of 85% potassium hydroxide (0.152 mol.) was added and the mixture was 
refluxed under nitrogen atmosphere for neady 6 hours. The reaction mass was cooled to 8-10° C 
and triianol byproduct was removed by filtration and washed with 50 ml. chilled methanol. The 
filtrate was treated with 1 g. charcoal and filtered through celfte. Methanol solution was then 
concentrated at 45-50° C to remove most of methanol. 200 ml. acetone was added and distillation 
continued under reduced pressure to reduce the volume to approximately 120 ml. The white 
crystalline slurry was cooled to room temperature, fi&ered and product washed with 50 ml. 
acetone and dried in vacuum oven to obtain Losartan Potassium. Yield: 60 g. (86.58% of theory). 
DSC analysis (Figure 1) and X-ray powdered diffraction pattern (Figure 2) comply with that 
reported for polymorph Form I. 

Example ? 

To a suspension of 5 gm. (11.82 m. mol.) 2-n-butyMn:hloro^5-hydroxymethyl^1- ( (2'- [ (2H- 
tetrazole-5-yl] biphenyM-yl] methyl] imidazole (Losartan acid) in 25 ml. methanol, 0.75 g. (86%) 
(1 1 .52 m. mol.) potassium hydroxide powder was added and mass stirred at ambient temperature 
to obtain an almost clear solution. This was filtered through celite and the clarified solution was 
concentrated to remove most of methanol at 45-50° C under reduced pressure. 25 ml. of acetone 
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was added and distillation continued to distil most of the methanol/acetone mixture. Residue was 
diluted with 25 ml. acetone and contents cooled to 20-25° C for 10 min and product tittered under 
nitrogen atmosphere and washed with 5 ml. acetone. Product was dried 55-80° C under reduced 
pressure to yield 4.88 g. (89.5% of theory) Losartan Potassium Foim I (DSC. XRPD). 

Example 3 

To a suspension of 5 gm. (11.82 m.rnol.)of Losartan acid in 25ml.dfy ethanol was added 
0.75 g. (86%) (11.52 m. mol.) potassium hydroxide powder and mass stirred at ambient 
temperature for 25 minutes to obtain a clear solution. Ethanol was removed at 45-50° C under 
reduced pressure. 25 ml. of acetone was added and distillation continued to distil ethanol/acetone 
mixture under reduced pressure. Residue was stirred with 25 ml. acetone at 20-25° C and 
product filtered under nitrogen atmosphere and washed with 10 ml. acetone. Product was dried 
55-60° C under reduced pressure to yield 4.85 g. (89% of theory) Losartan Potassium Foim I 
(DSC). 

Example 4 

Losartan Potassium Form I was prepared from Losartan acid in methanol as described in 
Example 2 and ethyl acetate was used in place of acetone. Yield: 4.95 g. (91% of theory). 

Example 8 

Losartan Potassium Forni I was prepared from Losartan add following the procedure described in 
Example 2 and acetonitrile was added as anti-solvent to isolate the product. Yield: 4.8 g. (88% of 
theory). 
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Example 6 

To a suspension of 5 g. Losartan In 25 ml. n-butanol, 0.75 g. of 86% powdered potassium 
hydroxide was added and the mixture was stirred at 20-25° C to get a dear solution, n-butanol 
ethanol was distilled under reduced pressure at temperature below 70° C. 25 ml. acetone was 
added and distilled under reduced pressure. Finally the contents were stirred in 25 ml. acetone at 
20-25° C and filtered to obtain Losartan Potassium Form I. Yield: 4.8 g. (88% of theory). 



Example 7 

Losartan Potassium was prepared by reacting Losartan acid in n-butanol with potassium 
hydroxide as described in Example 6 and the product was isolated as polymorph Form I by 
addition of ethyl acetate as anti-solvent In place of acetone. Yield: 4.85 g. (89% of theory). 

Losartan Potassium was prepared in n-butanol as given in Example 6 and Form I of Losartan 
Potassium was isolated with toluene. Yield: 4.9 g. (90% of theory). 

Example 9 

Losartan Potassium was prepared in n-butanol as described in Example 6 and Form I was 
obtained by adding acetonitrile. Yield: 4.8 g. (88% of theory). 
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We claim: 

1 A process to prepare crystalline Form I of Losartan Potassium which comprises 
i Reacting compound of ths formula. 




Where "FT represents hydrogen or triphenylmethyl (trityl) protecting group with potassium 
hydroxide in an alcohol, and 

ii. Concentration under reduced pressure to remove alcohol, and 
Hi. Adding an anti-solvent to isolate Losartan Potassium. 

2. A process according to claim t wherein exactly one mole equivalent of potassium hydroxide 
as to the staring compound is used. 



3. A process according to claim 1 wherein alcohol is selected from the group consisting of 
methanol, ethanol, propanol, butanol and mixtures thereof. 
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4. A process according to claim 1 wherein the anti-solvent is selected from the group consisting 
of acetone, ethyl acetate, acetonitrile, toluene and mixtures thereof. 

5. A process according to claim 1 wherein in situ de-protection is carried out to produce 
Losartan Potassium. 

Dated this 12 th day of Novernber, 2 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
OfFADED TEXT OR DRAWING 
(STbLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

kfREFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: [ 

IMAGES ARE BEST AVAILABLE COPY^ 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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